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a b s t r a c t
Progressing towards sustainable development remains a key global challenge. And yet, the various in-
terpretations of the concept of sustainable development and the questions it raises about economic
growth make its implementation difﬁcult. Higher education institutions may help to overcome these
difﬁculties by developing new processes of change. However, to achieve this they need to integrate
sustainable development in all their areas of activity. The aim of this paper was to develop new insights
into organisational change processes in universities relating to sustainable development. Contributing to
this aim, this paper reports on a case study of United Kingdom higher education drawing on ﬁndings and
conclusions from a survey of their policy frameworks relating to sustainable development. The method
comprised a critical policy analysis in order to identify, differentiate and categorise stakeholder in-
teractions. The data generated comprised the range of higher education stakeholders and the network of
interactions that they formed. Theoretical insights from social network analysis, stakeholder theory and
the normative business model were used to ﬁnd opportunities to address the difﬁculties in the imple-
mentation of sustainable development. Results suggested that the existing networks identiﬁed in the
policy frameworks may not support the effective integration of sustainable development in higher ed-
ucation. Low-density of the national networks; the lack of a clear governance vocabulary for national
policy frameworks; and the lack of explicit funding ﬂows between organisations all pose problems for
organisational change towards sustainable development in higher education.
© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Progressing towards sustainable development remains a key
global challenge (United Nations, 2016; Holden et al., 2016). Sus-
tainable development is a development model that integrates
environmental, social and economic considerations (WCED, 1987).
The various interpretations of the concept of sustainable develop-
ment (Bonnett, 2002, 1999; Stables and Scott, 1999; Haque, 2000;
Holt and Barkemeyer, 2012; Fischer et al., 2017), and the ques-
tions it raises about economic growth (Baker, 1997; Bosselmann,
2001), make its implementation difﬁcult. Despite the difﬁculties
in progressing towards sustainable development, policymakers at
national and international levels have widely adopted the term
(Estes,1993; Baker,1997; UN, 2015). So, howcould the difﬁculties in
implementing sustainable development be overcome and who are
the actors that could help overcome these difﬁculties?
Higher education institutions are one of the actors that may help
to overcome these difﬁculties by developing new processes of
change (Cortese, 2003). Different business models could lead to
different transformational change in institutions (Demil and
Lecocq, 2010). The Normative Business Model could explain the
implementation of sustainable development in organisations
(Randles and Laasch, 2016). The Normative Business Model brings
together ﬁnancial, governance, agency, normativity and institu-
tionalisation issues in explaining how organisations embed sus-
tainable development practices (Randles and Laasch, 2016).
Normativity refers to assigning social values to desirable or
appropriate actions (Randles and Laasch, 2016). Institutionalisation
* Corresponding author.
E-mail address: v.vargas@mmu.ac.uk (V.R. Vargas).
Contents lists available at ScienceDirect
Journal of Cleaner Production
journal homepage: www.elsevier .com/locate/ jc lepro
https://doi.org/10.1016/j.jclepro.2018.10.078
0959-6526/© 2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Journal of Cleaner Production 208 (2019) 470e478
refers to social values becoming part of the organisational norms
(Randles and Laasch, 2016). Randles and Laasch (2016) suggested
that ﬁnancial concerns, as well as governance issues, may be critical
factors in understanding how organisations embed sustainable
development practices. However, there is a dearth of studies
focusing on these issues in relation to the implementation of sus-
tainable development in higher education (Stephens and Graham,
2010). So, the role of ﬁnancial and governance issues in imple-
menting sustainable development in organisations and particularly
in higher education institutions needs further research.
Local and national stakeholders inﬂuence higher education in-
stitutions (Radinger-Peer and Pﬂitsch, 2017). In addition, higher
education institutions depend on their local and national stake-
holders (Radinger-Peer and Pﬂitsch, 2017). Stakeholder theory has
been criticised for been descriptive and lacking elements of pre-
dictability (Donaldson and Preston, 1995; Jones, 1995; Mitchell
et al., 1997; Rowley, 1997; Wood, 1991; Key, 1999). However, it
may facilitate identifying and recognising the importance of direct
and indirect links between organisations (Key, 1999). Brusca et al.
(2018) have applied stakeholder theory (Freeman, 2010) to under-
stand processes of change towards sustainable development at
higher education institutions. Brusca et al. suggested that internal
and external stakeholders are drivers for organisational change if
the appropriate channels for participation are in place and leader-
ship is supportive of these. For instance, stakeholder participation
is relevant for advancing sustainable development reporting at
universities (Brusca et al., 2018; Ceulemans et al., 2015). Therefore,
using stakeholder theory could help understand the inﬂuence of
external stakeholders through their links in relation to higher ed-
ucation organisational change towards sustainable development.
Social network analysis includes identifying, differentiating and
categorising stakeholders and the relationships between them
(Provan and Kenis, 2008; Reed, 2008). It has been suggested that
planning is a precondition for long-term and thriving sustainable
development initiatives in higher education (Leal Filho et al., 2018).
Policy frameworks are constructs that provide direction for pro-
cesses of change and planning. Implementation of policy frame-
works refers to putting into effect the information included in them
(Newig and Koontz, 2014). Since policy frameworks often identify
key stakeholders and their interactions, social network analysis
could be used to identify higher education stakeholder networks.
Such normative identiﬁcation of stakeholder networks may reveal
important insights into how organisations change due to external
stakeholder pressures.
In reviewing the literature, there is a lack of a cohesive theo-
retical underpinning for implementing sustainable development at
higher education institutions (Stephens and Graham, 2010;
Figueiro and Raufﬂet, 2015). Combining social network analysis
and stakeholder theory in the context of organisational change
could help address this lack of theoretical underpinning. This
theoretical underpinning will be valuable in the context of sus-
tainable development at universities for the following reason.
Stakeholder participation is central to systemic change (Radinger-
Peer and Pﬂitsch, 2017), which could help address difﬁculties in
the systemic implementation of sustainable development. In
addition, the normative business model (Randles and Laasch, 2016)
may provide opportunities for the theoretical and practical un-
derstanding of how organisations embed sustainable development
in their practices. Therefore, linking stakeholder theory, social
network analysis and the normative business model can help
develop new theoretical insights into the difﬁculties in the imple-
mentation of sustainable development.
A question becomes apparent. What is the role and implications
of stakeholder participation in the context of universities' organ-
isational change towards sustainable development? The following
section provides an overview of the state of the art in relation to
this question.
2. Organisational change for sustainable development at
higher education institutions
Higher education institutions have multilevel and complex
structures (Arbo and Benneworth, 2007; Denman, 2009). Higher
education institutions include groups or individuals who engage
with external stakeholders to support regional transition paths to
sustainable development (Radinger-Peer and Pﬂitsch, 2017).
Radinger-Peer and Pﬂitsch suggested that the dynamics of inter-
action between staff and external stakeholders depend on their
activity (e.g. teaching, research, outreach) (2017). When doing
research, staff are engaged with the national and international as-
pects of the change processes (Radinger-Peer and Pﬂitsch, 2017).
Whereas teaching and outreach provide the opportunity to support
sustainable development at local level (Radinger-Peer and Pﬂitsch,
2017). Academics' participation in international conferences is
crucial to building links between knowledge at international level
and practice at local level (Berchin et al., 2018). Linking the different
areas of universities' activity connects the international and the
local level (Radinger-Peer and Pﬂitsch, 2017). Success factors in the
implementation of sustainable development at local level include
interaction between stakeholders with different areas or levels of
expertise in and outside academia (Bebbington et al., 2017). This in
turn, supports the transition paths to sustainable development by
multilevel bridging (Radinger-Peer and Pﬂitsch, 2017). Therefore,
stakeholder participation in the context of higher education is
crucial in bridging theory and practice at the interface of different
levels (i.e. international and local).
External stakeholder pressures drive organisational change in
higher education (Radinger-Peer and Pﬂitsch, 2017). Universities
are responsive to the inﬂuence of external stakeholders (Radinger-
Peer and Pﬂitsch, 2017). But, the degree of control over organisa-
tional change is greater for internal changes than for external
pressures (Lozano, 2013). External factors are critical to the
implementation of sustainable development in higher education
institutions (Blanco-Portela et al., 2017). Barriers to change at uni-
versities due to external factors include lack of commitment of
external stakeholder and stagnation of government progress to-
wards sustainable development (Lidgren et al., 2006; Franz-Balsen
and Heinrichs, 2017; Ferrer-Balas et al., 2008; Corcoran and Chacko
Koshy, 2010; Wright, 2010; Djordjevic and Cotton., 2011; Krizek
et al., 2012; Ralph and Stubbs, 2014; Fernandez-Manzanal et al.,
2015). Drivers of change due to external factors include pressure
from peer institutions and from other external actors, and ﬁnancing
programs to support sustainable development in higher education
(Sammalisto& Arvidsson, K., 2005; Ferrer-Balas et al., 2008; Ferrer-
Balas et al., 2009; Lee et al., 2013; Wright and Horst, 2013). Aca-
demic conferences that include engagement with external stake-
holders are opportunities for knowledge exchange that help to
inﬂuence organisational change in higher education institutions
regarding sustainable development (Berchin et al., 2018). External
pressure is critical when local stakeholders' actions for sustainable
development are supported by national policies (Cooper et al.,
2014). Therefore, minimising external barriers supported by na-
tional policy frameworks create new opportunities for universities'
to achieve organisational change towards sustainable
development.
Participatory approaches have risks and beneﬁts (Disterheft
et al., 2015). Critical success factors in participatory approaches
are related to structure, process and people and their in-
terconnections (Disterheft et al., 2015). However, external stake-
holder participation is rarely considered in assessment (Disterheft
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et al., 2012; Saadatian et al., 2013) and reporting (Disterheft et al.,
2014; Ceulemans et al., 2015) of sustainable development in
higher education. The inﬂuence of external stakeholders on change
processes and reporting for sustainable development has not yet
been studied empirically (Ceulemans et al., 2015). Although
external stakeholder participation is a key feature of quality
assurance of reporting in companies, higher education institutions
are not often engaged in these processes (Fonseca et al., 2011) The
absence of external stakeholder participation hinders the change
process (Ceulemans et al., 2015). However, ISO 14001:2015 includes
external stakeholder participation (ISO, 2015) and universities
willing to gain the standard would need to engage with this ac-
tivity. In addition, stakeholder participation and partnerships are
central to capacity building and knowledge co-creation that drive
institutionalisation and systemic change when addressing complex
challenges (Glasbergen, 2007). One of the reasons for this is that
strategic aims are better developed and implemented with the use
of the collective intelligence of internal and external stakeholder
(Secundo et al., 2016). Also, the development of universities' third
mission (i.e. regional development and social engagement) requires
stakeholder participation (Secundo et al., 2016). Therefore, external
stakeholder participation is crucial for organisational change to-
wards sustainable development in higher education institutions.
Two questions become apparent. First, who are universities'
external stakeholders and what are their apparent interactions in
relevant national policy frameworks? Second, could the stake-
holder interactions identiﬁed in relevant policy frameworks, sup-
port organisational change in higher education?
The aim of this paper was to develop new insights into organ-
isational change processes in universities relating to sustainable
development. To further this aim, a case study of United Kingdom
higher educationwas undertaken comprising a survey of the policy
frameworks of the constituent UK countries (England and Northern
Ireland, Scotland and Wales) relating to sustainable development.
In order to identify, differentiate and categorise stakeholder in-
teractions themethod usedwas critical policy analysis. The range of
higher education stakeholders and the network of interactions
which they formed, comprised the data generated. The data was
used to ﬁnd opportunities to address the difﬁculties in the imple-
mentation of sustainable development. Social network analysis,
stakeholder theory and the normative business model were used to
theoretically underpin the synthesis and interpretation.
3. Methods
The research design was a case study of United Kingdom higher
education sustainable development policy. The case study
comprised a survey of the policy frameworks that the case study
countries had in place for implementing sustainable development.
The analytical techniques were coding, stakeholder centrality and
network density measures focussed at highlighting areas for policy
development and implementation (Yanow, 2000).
The United Kingdom was chosen because it has a very mature
and internationally renowned system which should be more
developed than other countries (Sterling and Scott, 2008). First,
seven selection criteria were developed to select the policy
frameworks for analysis. The policy frameworks that were analysed
had to meet all seven selection criteria i.e. United Kingdom scope,
focussed on the higher education sector, spanning across disci-
plines, apply towhole institutions, covering all areas of universities'
activities, being active since the end of the decade of education for
sustainable development, and ﬁnally being publicly available
(Table 1).
The decade of education for sustainable development was
declared by the United Nations to promote education for
sustainable development across the world (United Nations, 2002).
After the decade's efforts, a rise in sustainable development activity
with a focus on education would be expected. Therefore, using the
end of the decade as a starting point for the sampling was an
appropriate choice. This choice may also provide a fertile basis as
requested by the Aichi-Nagoya Declaration (United Nations,
2014a,b) and supporting the Global Action Plan (GAP) (United
Nations, 2014b) on education for sustainable development for the
2030 agenda.
The policy frameworks were collected between 26 April 2016
and 15 August 2017. The United Kingdom regional governments
and their funding councils up to these dates regulate and manage
funding for higher education at national level. First, the webpages
of the regional governments and their funding councils were
identiﬁed as the suitable sources of the policy frameworks (i.e.
Wales, Scotland, Northern Ireland, England; and Higher Education
Funding for England, Higher Education Funding for Wales, Scottish
Funding Council).
Second, a keyword search was undertaken on the source web-
sites (i.e. www.hefce.ac.uk, www.hefce.ac.uk, www.sfc.ac.uk, www.
gov.scot/, www.gov.uk/, http://gov.wales, www.northernireland.
gov.uk). The keywords used were “sustainable development” or
“sustainability” and “higher education” or “universities”, or “edu-
cation for sustainable development”, and their root words (i.e.
sust*, develop*, universit*).
The policy frameworks that met all the selection criteria were
Education for Sustainable Development and Global Citizenship A
Strategy for Action (Welsh Assembly, 2008), Learning for change:
Scotland's action plan for the second half of the UN decade of ed-
ucation for sustainable development (The Scottish Government,
2010), Learning for Sustainability Scotland (RCE, 2013), Sustain-
able Development in higher education (HEFCE, 2008 and 2014).
These documents were analysed in order to identify, differentiate
and categorise stakeholders and their relationships.
The policy frameworks were analysed by an inductive coding
approach in NVIVO 10 that included four stages. Units of analysis
were created by assigning codes to data (Lincoln and Guba, 1985).
First, open coding was developed using words found within the
text that gave a name to the ﬁrst codes (e.g. network of organisa-
tions). Second, selective coding involvedmerging similar codes into
sub-themes, giving them the name that was chosen as the most
appropriate. During the second stage, codes were changed several
times, to avoid possible overlaps until a distilled version of the sub-
themes was created. In the third stage, subthemes were merged
into themes. Finally, theoretical coding involved identifying re-
lationships between codes, which had an action and a direction
(e.g. x reports to y).
Throughout the different stages relationships between stake-
holders were recorded when statements like stakeholder x ‘funds’,
‘works with’, ‘reports to’, stakeholder y were made. Sometimes
Table 1
Sampling criteria for policy frameworks included in the survey.
Policy framework (year) NA PA PF CD WI AA TS
Wales (2008) 1 1 1 1 1 1 1
England (2008) 1 1 1 1 1 1 1
England (2014) 1 1 1 1 1 1 1
Scotland (2010) 1 1 1 1 1 1 1
Scotland (2013) 1 1 1 1 1 1 1
Procurement 1 1 1 0 0 0 1
Total 6 6 6 5 5 5 6
Notes 1: present; 0: absent; (a); NA: national scope; PA: publicly available; PF:
policy focused on higher education; CD: cross-disciplinary policy; WI: whole
institution policy; AA: sustainable development policy addressing all areas of uni-
versity activity; TS: within the sampling time scale: January 2015eDecember 2017.
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parts of the policy frameworks were written in a way that made it
difﬁcult to draw clear relationships between the stakeholders. For
example, the policy framework for Wales (Welsh Assembly
Government, 2008) uses the passive voice. When the stake-
holders involved in an interaction were not explicitly mentioned in
the policy frameworks, the interactionwas not recorded in order to
avoid misinterpretations. The stakeholders and their relationships
were visualised in network diagrams using Vue and Publisher
software.
The density of the network and the closeness centrality of key
stakeholders were used as analytical measures of the networks. The
density is the ratio of actual connections over the potential con-
nections in a network (Scott and Carrington, 2014). The density
ratio (D) was obtained with the equation (1):
D ¼ x
nðn1Þ
2
 100 (1)
where n is the total number of stakeholders in the network and x is
the actual number of connections (i.e. relationships) between the
stakeholders recorded.
The benchmarked scale of density goes from 0% to 100%. For
instance, if there are 2 organisations with no connections between
them the network would have a density of 0% whereas 2 organi-
sations with themaximum connections possible between them (i.e.
1) would have a density of 100%.
As the maximum density of a network is difﬁcult to achieve and
the results for density were close to each other the results were
benchmarked against the highest and lowest densities.
Different measures of centrality include degree centrality,
closeness centrality, and betweenness centrality (Degenne and
Forse, 1999). Centrality is the actual number of direct connections
that one stakeholder has with other stakeholders in the network
(Rowley, 1997). Closeness centrality was used because it was the
most relevant for the results found in the coding analysis that
showed the links between each stakeholder in relation to the rest of
the network. The closeness centrality ratio (C) was obtained with
equation (2):
C ¼ a
n 1 100 (2)
where n is the total number of stakeholders in the network and a is
the actual number of direct connections from one organisation to
each of the other organisations. Different types of connections
between the same organisations were only counted once.
The scale of closeness centrality ranges from 0% to 100%. For
instance, if one organisation within a network of three organisa-
tions has no direct connections to other stakeholders in the
network the closeness centrality of the organisation is 0%. If one
organisation in a network of three organisations has two direct
connections to the other organisations within the network, the
closeness centrality of the organisation would be 100%.
For both centrality and density, the highest closeness centrality
result was used as the 100% benchmark to which other centralities
were benchmarked. The tertiles of closeness centrality were
calculated. Low was deﬁned as 0e33%, medium 34%e66% and high
67%e100%.
4. Results
4.1. Stakeholder participation and inﬂuence
The policy framework for England and Northern Ireland identify
organisations such as the Joint Information Systems Committee,
universities ﬁnance directors' group and director of estates asso-
ciation (Fig. 1, Table 2). In contrast, the policy frameworks for Wales
and for Scotland do not mention these organisations and tend to
focus on others concerned with teaching and learning issues, such
as teacher training institutions (Figs. 2 and 3 and Table 2). A reason
for this might be the devolved administrations for each of UK's
constituent countries in terms of education policy. Devolution has
resulted in different structures and procedures for higher education
in each country (Bache and Flinders, 2004). The institutional pro-
cesses of change could be inﬂuenced by organisations involved in
the network (Reed, 2008).
Scotland had a more dense network (D¼ 11.8%), than Wales
(D¼ 8.2%) and England (D¼ 7.3%; Table 3). Dense networks tend to
promote shared values (Meyer and Rowan, 1977). Therefore, low-
density networks may indicate lack of shared values in the inte-
gration of sustainable development.
Both density and closeness centrality tend to predict the inﬂu-
ence of organisations in a network (Rowley, 1997). The closeness
centrality of the government was higher in Scotland (C¼ 41.2% and
CB¼ 62.7%) than it was in Wales (C¼ 33.3% and CB¼ 50.7%) and in
England (C¼ 5.7% and CB¼ 8.7%; Table 4). Highest centrality score
means highest inﬂuence. The difference in key organisations'
closeness centrality in policy frameworks could be due to the dif-
ferences in the higher education structures for each country.
4.2. Governance at network level
Table 2b has stakeholder interactions that could be related to
governance activity. These interactions include monitoring,
reporting, assessing and reviewing (Table 2b). In England, all these
interactions link back to the universities' funding body (Fig. 1).
Whereas in Scotland the majority (3 out of 4) of these interactions
(i.e. monitoring, reporting and assessing and reviewing) link back
to the government (Fig. 2). The policy frameworks suggest that
there is focus on the universities' funding bodies (Fig. 1). These
interactions tend to form few bilateral links between two stake-
holders rather than forming a clear pattern that suggests organised
Fig. 1. Network diagram of higher education stakeholders and their interactions in the
policy framework for England and Northern Ireland (abbreviations and legend in
Table 2).
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governance at network level (Figs. 1e3). In addition, neither of the
policy frameworks studied include interactions like co-ordinating,
leading or organising (Table 2b). The lack of interactions related
to network governance might be due to a low level of legitimacy for
one or a group of stakeholders to control the whole network.
However, a form of governance may be needed for continuous
evaluation processes (Clarke and Fuller, 2010), and for institution-
alisation (Randles and Laasch, 2016) of sustainable development.
One of the variables for the prediction of network governance
effectiveness is the number of stakeholders involved (Provan and
Table 2
Legend for Figs. 1e3.
Abrev. Stakeholder organisation
a) Stakeholder organisations and their abbreviations used in the network
diagrams.
AG government
AP public sector auditor
AU association of universities
BC Business in the Community
BP business partners
CB capacity building centre
CC city council
CE Regional Centre of Expertise
CI Confederation of British Industry
CR charity regulation organisation
CT Carbon Trust
DC Sustainable Development Commission
DE director of estates association
EF energy efﬁciency ﬁnance association
EU European Union
FD universities ﬁnance directors group
FE further education institutions
HA Higher Education Academy
HE higher education institutions
HS higher education statistics agency
IS International Standard Organisation
JI Joint Information Systems Committee
LA local authority
LF Leadership Foundation for Higher Education
MF European Foundation for Quality Management
NC UK National Commission for UNESCO
NS national student association
PC Intergovernmental Panel on Climate Change
PO association of procurement ofﬁcers
PS professional and statutory bodies
PT Professional body of teacher education institutions
QA quality assurance body
RB regional bodies
RC research councils
SA student association
SC schools
SD sustainable development association of universities
SM Space Management Group
SN education for sustainable development network
SP Centre for Sustainable Procurement
SS Alliance of Sector Skills Councils
TA Teaching Academy
TM Third Mission Committee
TT teacher training institutions
UB National Centre for Universities and Business
UF universities funding body
UN United Nations
UP Universities Purchasing Consortium
WF World Wide Fund for Nature
b) Arrows representing stakeholders' interactions, circles and arrows' thickness
representing number of times a stakeholder for the former and an interaction
for the latter, is mentioned in the policy frameworks for the United Kingdom.
Monitors
Reports
Works with
Provides funding
Assess/reviews
Requests work or to provide funding to others
Encourages
Supports
Responds
Hosts
200
110e199
61e110
21e60
2e20
1
UN 0
10
7e9
5e6
4
3
2
1
Fig. 2. Network diagram of higher education stakeholders and their interactions in the
policy framework for Scotland (abbreviations and legend in Table 2).
Fig. 3. Network diagram of higher education stakeholders and their interactions in the
policy framework for Wales (abbreviations and legend in Table 2).
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Kenis, 2008). Networks with low numbers of stakeholders tend to
work effectively through shared governance (Provan and Kenis,
2008). The relatively small number of stakeholders in the
network for Scotland (n¼ 18, Fig. 2 and Table 2) and Wales (n¼ 19,
Fig. 3 and Table 2) suggest that shared governance could be an
effective model for Wales and Scotland.
4.3. Financial model at network level
Only in England does the policy framework show an interaction
in which the universities' funding body provides funding to the
higher education institutions (Figs. 1e3). Whereas only the Welsh
policy framework shows an interaction suggesting that the gov-
ernment provides funding to the universities' funding body and the
teaching training institutions (Figs. 1e3). The lack of funding in-
teractions at network level (i.e. not only between two institutions)
(Figs. 1e3) could be due to lack of funding for network level activity
to address sustainable development. Another reason could be that
the policy frameworks do not include the funding ﬂows although
they exist in practice. Either way, a ﬁnancial model is critical to the
institutionalisation process (Randles and Laasch, 2016). A lack of
funding allocation at network level could have negative conse-
quences in terms of how effective the process of integration of
sustainable development in higher education is.
5. Discussion
5.1. Stakeholder participation and inﬂuence
The stakeholders mentioned in the policy frameworks for En-
gland and Northern Ireland cover information technology, research,
teaching and learning (Table 2). Each stakeholder has the potential
to affect different departments and activities at universities, which
in turn may support a process of deep institutionalisation (Randles
and Laasch, 2016). Deep institutionalisation may indicate that the
process of change in an organisation has not stayed at the super-
ﬁcial level. In the Welsh and Scottish policy frameworks, the range
of stakeholders is limited (Figs. 2 and 3). A limited range of stake-
holders may indicate the missed potential for a whole institution
approach to embedding sustainable development. On the other
hand, the focus on teaching and learning stakeholders (e.g. teacher
training institutions), in the Welsh and Scottish policy frameworks
(Figs. 2 and 3), may indicate the potential for embedding education
for sustainable development in the curriculum.
The inclusion or exclusion of stakeholders in the policy frame-
works is important. The reasons for stakeholder inclusion or
exclusion, and the outcomes of their interactions are central to
organisational change outcomes (Adams and McNicholas, 2007).
Stakeholder participation can improve decisions. However, partic-
ipation depends on the clarity of policy objectives and their
coherence with delivery methods and facilitation (Reed, 2008).
Furthermore, stakeholder participation has implications for the
change outcomes at network level (Reed, 2008). Although, the
Welsh and Scottish policy framework mention the Higher Educa-
tion Academy, they only state one interaction with it (i.e. Higher
Education Academy and higher education institutions in Wales;
Figs. 2 and 3). On the contrary the Higher Education Academy is a
key stakeholder in England and Northern Ireland (Fig. 1). The
Academy works with the quality assurance body and supports the
higher education institutions (Fig. 1). The funding body supports,
works with, encourages and requests work from the Higher Edu-
cation Academy (Fig. 1). The inﬂuence of excluded or low interac-
tion stakeholders could be missed (Frooman, 1999). Therefore, in
order to support the integration of sustainable development, it is
important to identify stakeholders through both bottom up and top
down approaches supported by a facilitated process based on clear
objectives.
There is an increasing tendency for policy frameworks at na-
tional and international levels to emphasise partnership work
(Younge and Fowkes, 2003). There are twenty three interactions
that might be related to partnership work (i.e. works with) in En-
gland and Northern Ireland, six in Wales, and none in Scotland
(Figs.1e3). Stakeholder participation is an institutionalised practice
in policy formulation (Reed, 2008). Stakeholder participation can
lead to effectiveness in policy implementation (Kenis and
Schneider, 1991; Baker et al., 1997). In addition, consolidating
stakeholders' knowledge improves effectiveness in policy and
practice (Stringer and Reed, 2007). Therefore, stakeholder partici-
pation in decision making, policy formulation and implementation
could be further acknowledged in the policy frameworks.
A network's high density reﬂects the potential of shared values,
norms and good communication amongst the stakeholders (Meyer
and Rowan, 1977; Shani et al., 2008). Shared values, norms and
good communication are necessary characteristics of networks
relating to sustainable development (Hemmati, 2002). However,
the density in Wales, England and Northern Ireland is low
compared to the density suggested by the Scottish policy frame-
work (Table 3). Therefore, stakeholders could explore possibilities
to increase the network's density in order to help address the dif-
ﬁculties in the implementation of sustainable development policy
in higher education.
High closeness centrality indicates a high level of stakeholder
inﬂuence, especially if the density of the network in which the
organisations operate is low (Rowley, 1997). Only the policy
framework for England and Northern Ireland mentions stake-
holders with high centrality (i.e. higher education institutions and
the funding body; Table 4). For institutionalisation, in higher edu-
cation institutions, it is crucial that high closeness centrality orga-
nisations are pursuing sustainable development. However, if high
closeness centrality organisations (e.g. funding bodies in England
Table 3
Network density and number of connections between stakeholders for the policy
frameworks.
n x PC D % DB% LMH
Wales 19 14 171 8.2 20 low
England 36 46 630 7.3 0 low
Scotland 18 18 153 11.8 100 high
Notes (n) number of stakeholders; (x): actual number of connections between
stakeholders; (PC): potential number of connections between stakeholders; (D):
density of the stakeholder network, (DB): density benchmarked, (LMH): Low-
medium-high scale.
Table 4
Stakeholder closeness centrality.
A C% CB% LMH
HE w 7 38.9 59.2 med
AG w 6 33.3 50.7 med
UF w 4 22.2 33.8 med
HE e 15 42.9 65 high
AG e 2 5.7 8.7 low
UF e 23 65.7 100 high
HE s 6 35.2 53.6 med
AG s 7 41.2 62.7 med
UF s 5 29.4 44.7 med
Notes (A): actual number of connections between key stakeholders and all the other
stakeholders, (C): closeness centrality of key stakeholders in the network, (w):
Wales, (e): England, (s): Scotland, (HE): Higher Education Institutions, (AG): gov-
ernment, (UF): universities funding body, (CB): centrality benchmarked, (LMH):
Low-medium-high scale.
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and Northern Ireland) were to be removed, then their inﬂuential
activity would also be removed. Issues related to high closeness
centrality and high levels of inﬂuence by certain stakeholders could
be solved by increasing the network's density (Shani et al., 2008).
Although the higher density of the network and increased stake-
holder participation can improve the democratic process, it has
downsides especially due to being time-consuming (Kenis and
Schneider, 1991; Tinker and Tzoulas, 2015). Therefore, it is desir-
able to increase stakeholder participation through the network's
density.
Further research is needed on the quality and processes of
stakeholder participation and the implications for organisational
change in the context of sustainable development implementation
in higher education. Additional research on the practical implica-
tions and perception of roles and inﬂuence of speciﬁc stakeholders
within higher education sustainable development networks is
needed. Also, empirical research would be useful to gain further
insights in terms of the stakeholders' role and inﬂuences within the
network.
5.2. Governance at network level
Stakeholder participation is a complex and non-linear process
(Galuppo et al., 2014; Butler et al., 2017). Collaborative work
involving different stakeholders (Figs. 1e3 and Table 2a) requires
governance arrangements (Galuppo et al., 2014; Randles and
Laasch, 2016; Butler et al., 2017). Governance can support evalua-
tion and feedback that help aligning efforts within and between
organisations (Bouwen and Taillieu, 2004). Governance is neces-
sary to ensure conﬂict resolution, collective action and resource
allocation (Provan and Kenis, 2008). Collaboration without clear
governance (Figs. 1e3) may have a negative effect on the integra-
tion of sustainable development in higher education. Centralised
governance at network level may not be appropriate due to inevi-
table hierarchy and control (Kenis and Provan., 2006). On the other
hand, shared governance requires consent on interdependence and
on power-sharing (Bouwen and Taillieu, 2004). Organised net-
works in policy formulation and implementation that rely on hor-
izontal co-ordination rather than hierarchical control have
increased (Kenis and Schneider, 1991).
The number of organisations included in a network and the
network's density could help determine its governance form
(Provan and Kenis, 2008). Network densities are low in England,
Northern Ireland and Wales and high in Scotland's policy frame-
work (Table 3). Shared governance is the most appropriate form
when the density of the network is high (Provan and Kenis, 2008).
Therefore, it is unlikely that the most appropriate governance form
to support the formulation and implementation of sustainable
development policy frameworks in higher education in England
and Wales would be shared governance according to the informa-
tion suggested in the policy frameworks. On the contrary, Scotland
could use shared governance. However, to predict the effectiveness
of network governance forms for each country, an empirical eval-
uation of density, stakeholder number, goal consensus and the need
for network level competencies (Provan and Kenis, 2008) would
need to be undertaken. Also, further research is needed on the role
of governance at network level for sustainable development in
higher education in order to understand how networks' gover-
nance happens in practice.
5.3. Financial model at network level
Stakeholder participation for systemic change (e.g. change
within the higher education sector) requires long-term processes,
platforms and structures (Galuppo et al., 2014; Butler et al., 2017).
The policy frameworks suggest some funding interactions but there
is no clear pattern of funding ﬂows (Figs.1e3). Funding interactions
occur between two stakeholders rather than systematically across
the network according to the policy frameworks (Figs. 1e3). Mon-
etary incentives may be effective in mainstreaming some behav-
iours and practices over others (Randles and Laasch, 2016).
However, in the context of sustainable development monetary in-
centives could trivialise and commercialise ethical, political and
social-environmental considerations. Therefore, the lack of a
ﬁnancial model could be an important barrier in the processes of
institutionalisation.
Fundamental change of ﬁnancial systems at global level is
required for sustainable development (Biermann et al., 2012).
Innovative ﬁnancial models could be developed to mobilise ﬁnan-
cial resources towards the implementation of sustainable devel-
opment (Müller, 2008). In addition, sustainable development could
be fully integrated into national policy and environmental and
social goals could be mainstreamed (Biermann et al., 2012). In
higher education, institutional support is required in order to
formulate and implement sustainable development policy frame-
works. This support is not clear from the information in the policy
frameworks (Figs. 1e3). Therefore, stakeholders in the national
network could include ﬁnancial commitments and these could
feature in the policy frameworks at national level.
The ﬁndings of this paper are particularly useful to national
policymakers with an interest in embedding sustainable develop-
ment into the higher education system at large. Firstly, this research
has identiﬁed gaps in the international, national and institutional
level stakeholder networks that may prevent the deep institu-
tionalisation of sustainable development in higher education.
Secondly, the paper is useful to those working on the ground
because it provides an overview of the issues at national level for a
better understating of the stakeholder context in which they
operate. Thirdly, insights regarding institutionalisation of sustain-
able development in higher education organisations might be
useful to understand why international policy developed by
UNESCO is difﬁcult to implement.
The paper provides evidence that could help develop sustain-
able development national networks for the UK, other countries
and at global level. In addition, the evidence presented in this paper
could help to develop policy frameworks at international, national
and institutional level for higher education institutions and other
organisations in the higher education sector. For instance, policy
networks could be developed using information related to ﬁnances,
governance, stakeholders, density and centrality presented in this
paper.
6. Conclusion and recommendations
The aim of this paper was to develop new insights into organ-
isational change processes in universities relating to sustainable
development. The key new insight is that the existing networks
identiﬁed in the policy frameworks may not support the effective
integration of sustainable development in higher education. First,
the low-density of the national networks indicates that stake-
holders do not have sufﬁcient interactions for the effective inte-
gration of sustainable development. Second, the policy frameworks
lack a clear governance vocabulary, which indicates that the ac-
tivity at network level may not be sufﬁciently co-ordinated. Third,
the lack of explicit funding ﬂows between organisations indicates
that there is no clarity in terms of the ﬁnancial model at network
level. Improvements in planned organisational change towards
sustainable development in higher education could occur by
increasing network density; establishing shared governance; and
developing clear ﬁnancial models ensuring overall policy review
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and update.
Future steps can include interviews with policymakers engaged
in the development of the policy frameworks to ascertain their
views in terms of the ﬁndings of this study. Interviews with poli-
cymakers could help address some of the limitations of this study,
as the omissions in the policy frameworks could be discussed.
Other potential next steps could include studying actual stake-
holder interactions' perceptions by key informants in each of the
stakeholder institutions included in the policy framework. Actual
interactions or perceived interactions versus interactions included
in the policy frameworks could therefore be investigated. A study of
this sort would help determine the mechanisms of policy imple-
mentation, as well as areas of activity and communication that
could be addressed for better policy implementation.
References
Adams, C.A., McNicholas, p., 2007. Making a difference: sustainability reporting,
accountability and organisational change. Accounting. Audit. Account. J. 20 (3),
382e402. https://doi.org/10.1108/09513570710748553.
Arbo, P., Benneworth, P., 2007. Understanding the regional contribution of higher
education institutions: a literature review. In: Education Working Paper, vol. 9.
OECD Publishing, Paris. https://doi.org/10.1787/161208155312.
Bache, I., Flinders, M., 2004. Multi-level governance and the study of the British
state. Publ. Pol. Adm. 19 (1), 31e51.
Baker, S. (Ed.), 1997. The Politics of Sustainable Development: Theory, Policy and
Practice within the European Union. Psychology Press.
Bebbington, J., Russell, S., Thomson, I., 2017. Accounting and sustainable develop-
ment: reﬂections and propositions. Crit. Perspect. Account. 48, 21e34.
Berchin, I.I., Sima, M., de Lima, M.A., Biesel, S., dos Santos, L.P., Ferreira, R.V.,, Ceci, F.,
2018. The importance of international conferences on sustainable development
as higher education institutions' strategies to promote sustainability: a case
study in Brazil. J. Clean. Prod. 171, 756e772.
Biermann, F., Abbott, K., Andresen, S., B€ackstrand, K., Bernstein, S., Betsill, M.M.,
Gupta, A., 2012. Navigating the Anthropocene: improving earth system gover-
nance. Science 335 (6074), 1306e1307. https://doi.org/10.1126/science.1217255.
Blanco-Portela, N., Benayas, J., Pertierra, L.R., Lozano, R., 2017. Towards the inte-
gration of sustainability in Higher Education Institutions: a review of drivers of
and barriers to organisational change and their comparison against those found
of companies. J. Clean. Prod. 166, 563e578.
Bonnett, M., 1999. Education for Sustainable Development: a coherent philosophy
for environmental education? Camb. J. Educ. 29 (3), 313e324. https://doi.org/
10.1080/0305764990290302.
Bonnett, M., 2002. Education for sustainability as a frame of mind. Environ. Educ.
Res. 8 (1), 9e20. https://doi.org/10.1080/13504620120109619.
Bosselmann, K., 2001. University and sustainability: compatible agendas? Educ.
Philos. Theor. 33 (2), 167e186. https://doi.org/10.1111/j.1469-
5812.2001.tb00261.x.
Bouwen, R., Taillieu, T., 2004. Multi-party collaboration as social learning for
interdependence: developing relational knowing for sustainable natural
resource management. J. Community Appl. Soc. Psychol. 14 (3), 137e153.
https://doi.org/10.1002/casp.777.
Brusca, I., Labrador, M., Larran, M., 2018. The challenge of sustainability and inte-
grated reporting at universities: a case study. J. Clean. Prod. 188, 347e354.
Butler, J.R., Darbas, T., Addison, J., Bohensky, E.L., Carter, L., Cosijn, M.,,
Rodriguez, L.C., 2017. A hierarchy of needs for achieving impact in international
Research for Development. Soc. Sci. Sustain. 109.
Ceulemans, K., Molderez, I., Van Liedekerke, L., 2015. Sustainability reporting in
higher education: a comprehensive review of the recent literature and paths for
further research. J. Clean. Prod. 106, 127e143.
Clarke, A., Fuller, M., 2010. Collaborative strategic management: strategy formula-
tion and implementation by multi-organizational cross-sector social partner-
ships. J. Bus. Ethics 94, 85e101.
Cooper, S., Parkes, C., Blewitt, J., 2014. Can accreditation help a leopard change its
spots? Social accountability and stakeholder engagement in business schools.
Account. Audit. Account. J. 27, 234e258.
Corcoran, P., Chacko Koshy, K., 2010. The Paciﬁc way: sustainability in higher edu-
cation in the South Paciﬁc Island nations. Int. J. Sustain. High Educ. 11 (2),
130e140.
Cortese, A.D., 2003. The critical role of higher education in creating a sustainable
future. Plann. High. Educ. 31 (3), 15e22.
Degenne, A., Forse, M., 1999. Introducing Statistical Methods: Introducing Social
Networks London. SAGE Publications Ltd. https://doi.org/10.4135/
9781849209373.
Demil, B., Lecocq, X., 2010. Business model evolution: in search of dynamic con-
sistency. Long. Range Plan. 43 (2), 227e246. https://doi.org/10.1016/
j.lrp.2010.02.004.
Denman, B.D., 2009. What is a university in the 21st century. High Educ. Manag. Pol.
8 (17), 9e28.
Disterheft, A., Caeiro, S.S., Azeiteiro, U.M., Leal Filho, W., 2012. Implementing
sustainability at the campus: towards a better understanding of participation
processes within sustainability initiatives (Ch. 29). In: Leal Filho, Walter (Eds.),
Sustainable Development at Universities: New Horizons. Peter Lang Scientiﬁc
Publisher, Frankfurt, pp. 345e361.
Disterheft, A., Caeiro, S., Azeiteiro, U.M., Filho, W.L., 2014. Sustainable universities: a
study of critical success factors for participatory approaches. J. Clean. Prod. 106,
1e11. https://doi.org/10.1016/j.jclepro.2014.01.030.
Disterheft, A., Caeiro, S., Azeiteiro, U.M., Leal Filho, W., 2015. Sustainable
universitiesea study of critical success factors for participatory approaches.
J. Clean. Prod. 106, 11e21.
Djordjevic, A., Cotton, D.R.E., 2011. Communicating the sustainability message in
higher education institutions. Int. J. Sustain. High Educ. 12 (4), 381e394.
Donaldson, T., Preston, L.E., 1995. The stakeholder theory of the corporation: con-
cepts, evidence, and implications. Acad. Manag. Rev. 20 (1), 65e91. https://
doi.org/10.5465/AMR.1995.9503271992.
Estes, R.J., 1993. Toward sustainable development: from theory to praxis. Soc. Dev.
Issues 15 (3), 1e29.
Fernandez-Manzanal, R., Serra, L.M., Morales, M.J., Carrasquer, J., Rodríguez-
Barreiro, L.M., del Valle, J., Murillo, M.B., 2015. Environmental behaviours in
initial professional development and their relationship with university educa-
tion. J. Clean. Prod. 108, 830e840.
Ferrer-Balas, D., Adachi, J., Banas, S., Davidson, C.I., Hoshikoshi, A., Mishra, A.,
Motodoa, Y., Ostwald, M., 2008. An international comparative analysis of sus-
tainability transformation across seven universities. Int. J. Sustain. High Educ. 9
(3), 295e316.
Ferrer-Balas, D., Buckland, H., de Mingo, M., 2009. Explorations on the University's
role in society for sustainable development through a systems transition
approach. Case-study of the Technical University of Catalonia (UPC). J. Clean.
Prod. 17 (12), 1075e1085.
Figueiro, P.S., Raufﬂet, E., 2015. Sustainability in Higher Education: a systematic
review with focus on management education. J. Clean. Prod. 106, 22e33.
Fischer, D., Haucke, F., Sundermann, A., 2017. What does the media mean by ‘Sus-
tainability’or ‘sustainable development’? an empirical analysis of sustainability
terminology in German newspapers over two decades. Sustain. Dev. 25 (6),
610e624.
Fonseca, A., Macdonald, A., Dandy, E., Valenti, P., 2011. The state of sustainability
reporting at Canadian universities. Int. J. Sustain. High Educ. 12 (1), 22e40.
Franz-Balsen, A., Heinrichs, H., 2007. Managing sustainability communication on
campus: experiences from Lüneburg. Int. J. Sustain. High Educ. 8 (4), 431e445.
Freeman, R.E., 2010. Strategic Management: a Stakeholder Approach. Cambridge
University Press, Cambridge.
Frooman, J., 1999. Stakeholder inﬂuence strategies. Acad. Manag. Rev. 24 (2),
191e205. https://doi.org/10.5465/AMR.1999.1893928.
Galuppo, L., Gorli, M., Scaratti, G., Kaneklin, C., 2014. Building social sustainability:
multi-stakeholder processes and conﬂict management. Soc. Responsib. J. 10 (4),
685e701. https://doi.org/10.1108/SRJ-10-2012-0134.
Glasbergen, P., 2007. Setting the scene: the partnership paradigm in the making. In:
Glasbergen, P., Biermann, F., Mol, A.P.J. (Eds.), Partnerships, Governance and
Sustainable Development: Reﬂections on Theory and Practice. Edward Elgar,
Cheltenham, pp. 1e28.
Haque, M.S., 2000. Environmental discourse and sustainable development: linkages
and limitations. Ethics Environ. 5 (1), 3e21. Retrieved January 13, 2018 from.
http://www.jstor.org/stable/27766052.
HEFCE, 2008. Sustainable Development in Higher Education. Higher Education
Funding Council for England. Retrieved May 21, 2018 from: http://webarchive.
nationalarchives.gov.uk/20100303151806/http://www.hefce.ac.uk/pubs/hefce/
2008/08_18/08_18.pdf.
HEFCE, 2014. Sustainable Development in Higher Education. Higher Education
Funding Council for England. Retrieved May 21, 2018 from: http://dera.ioe.ac.
uk/21777/1/HEFCE2014_30.pdf.
Hemmati, M., 2002. Multi-stakeholder Processes for Governance and Sustainability:
beyond Deadlock and Conﬂict. Earthscan Publications, London.
Holden, E., Linnerud, K., Banister, D., 2016. The imperatives of sustainable devel-
opment. Sustain. Dev. 25 (3), 213e226. https://doi.org/10.1002/sd.1647.
Holt, D., Barkemeyer, R., 2012. Media coverage of sustainable development
issueseattention cycles or punctuated equilibrium? Sustain. Dev. 20 (1), 1e17.
ISO, 2015. ISO 14001:2015 Environmental Management Systems – Requirements
with Guidance for Use. International Organization for Standardization.
Retrieved May 21, 2018, from: https://www.iso.org/standard/60857.html.
Jones, T., 1995. Instrumental stakeholder theory: a synthesis of ethics and eco-
nomics. Acad. Manag. Rev. 20 (2), 404e437. https://doi.org/10.5465/
AMR.1995.9507312924.
Kenis, P., Provan, K.G., 2006. The control of public networks. Int. Publ. Manag. J. 9
(3), 227e247. https://doi.org/10.1080/10967490600899515.
Kenis, P.N., Schneider, V., 1991. Policy networks and policy analysis: scrutinizing a
new analytical toolbox. In: Marin, B., Mayntz, R. (Eds.), Policy Networks:
Empirical Evidence and Theoretical Considerations. Westview Press, Boulder,
Colorado, pp. 25e59.
Key, S., 1999. Toward a new theory of the ﬁrm: a critique of stakeholder “theory.
Manag. Decis. 37 (4), 317e328. https://doi.org/10.1108/00251749910269366.
Krizek, K.J., Newport, D., White, J., Townsend, A.R., 2012. Higher education's sus-
tainability imperative: how to practically respond? Int. J. Sustain. High Educ. 13
(1), 19e33.
Leal Filho, W., Pallant, E., Enete, A., Richter, B., Brandli, L.L., 2018. Planning and
implementing sustainability in higher education institutions: an overview of
V.R. Vargas et al. / Journal of Cleaner Production 208 (2019) 470e478 477
the difﬁculties and potentials. Int. J. Sustain. Dev. World Ecol. https://doi.org/
10.1080/13504509.2018.1461707.
Lee, K.-H., Barker, M., Mouasher, A., 2013. Is it even espoused? An exploratory study
of commitment to sustainability as evidenced in vision, mission, and graduate
attribute statements in Australian universities. J. Clean. Prod. 48, 20e28. https://
doi.org/10.1016/j.jclepro.2013.01.007.
Lidgren, A., Rodhe, H., Huisingh, D., 2006. A systemic approach to incorporate
sustainability into university courses and curricula. J. Clean. Prod. 14 (9),
797e809.
Lincoln, Y.S., Guba, E.G., 1985. Naturalistic Inquiry. SAGE Publication, Newbury Park.
Lozano, R., 2013. Are companies planning their organisational changes for corporate
sustainability? An analysis of three case studies on resistance to change and
their strategies to overcome it. Corp. Soc. Responsib. Environ. Manag. 20 (5),
275e295.
Meyer, J.W., Rowan, B., 1977. Institutional organizations: formal structures as myth
and ceremony. Am. J. Sociol. 83 (2), 340e363. https://doi.org/10.1086/226550.
Mitchell, R.K., Agle, B.R., Wood, D.J., 1997. Toward a theory of stakeholder identiﬁ-
cation and salience: deﬁning the principle of who and what really counts. Acad.
Manag. Rev. 22 (4), 853e886. https://doi.org/10.5465/AMR.1997.9711022105.
Müller, B., 2008. International Adaptation Finance: the Need for an Innovative and
Strategic Approach. Oxford Institute for Energy Studies, Oxford.
Newig, J., Koontz, T.M., 2014. Multi-level governance, policy implementation and
participation: the EU's mandated participatory planning approach to imple-
menting environmental policy. J. Eur. Publ. Pol. 21 (2), 248e267.
Provan, K.G., Kenis, P., 2008. Modes of network governance: structure, manage-
ment, and effectiveness. J. Publ. Adm. Res. Theor. 18 (2), 229e252. https://
doi.org/10.1093/jopart/mum015.
Radinger-Peer, V., Pﬂitsch, G., 2017. The role of higher education institutions in
regional transition paths towards sustainability. Rev. Reg. Res. 37 (2), 161e187.
Ralph, M., Stubbs, W., 2014. Integrating environmental sustainability into univer-
sities. High Educ. 67 (1), 71e90.
Randles, S., Laasch, O., 2016. Theorising the normative business model. Org. Environ.
29 (1), 53e73. https://doi.org/10.1177/1086026615592934.
RCE, 2013. Learning for Sustainability Scotland, Scotland's United Nations Recognised
Regional Centre of Expertise (RCE) in Education for Sustainable Development.
Edinburgh Retrieved June 06, 2017 from: www.lfsscotland.org.
Reed, M.S., 2008. Stakeholder participation for environmental management: a
literature review. Biol. Conserv. 141 (10), 2417e2431. https://doi.org/10.1016/
j.biocon.2008.07.014.
Rowley, T.J., 1997. Moving beyond dyadic ties: a network theory of stakeholder
inﬂuences. Acad. Manag. Rev. 22 (4), 887e910. https://doi.org/10.5465/
AMR.1997.9711022107.
Saadatian, O., Sopian, K.B., Salleh, E., 2013. Adaptation of sustainability community
indicators for Malaysian campuses as small cities. Sustain. Cities Soc. 6, 40e50.
Sammalisto, K., Arvidsson, K., 2005. Environmental management in Swedish higher
education: directives, driving forces, hindrances, environmental aspects and
environmental co-ordinators in Swedish universities. Int. J. Sustain. High Educ.
6 (1), 18e35.
Scott, J., Carrington, P.J., 2014. The SAGE Handbook of Social Network Analysis. SAGE
Publications Ltd, London. https://doi.org/10.4135/9781446294413.
Secundo, G., Dumay, J., Schiuma, G., Passiante, G., 2016. Managing intellectual
capital through a collective intelligence approach: an integrated framework for
universities. J. Intellect. Cap. 17 (2), 298e319.
Shani, A.B., Mohrman, S.A., Pasmore, W.A., Stymne, B., Adler, N., 2008. Handbook of
Collaborative Management Research. Sage, London.
Stables, A., Scott, W., 1999. Environmental education and the discourses of humanist
modernity: redeﬁning critical environmental literacy. Educ. Philos. Theor. 31
(2), 145e155. https://doi.org/10.1111/j.1469-5812.1999.tb00381.x.
Stephens, J.C., Graham, A.C., 2010. Toward an empirical research agenda for sus-
tainability in higher education: exploring the transition management frame-
work. J. Clean. Prod. 18 (7), 611e618.
Sterling, S., Scott, W., 2008. Higher education and ESD in England: a critical com-
mentary on recent initiatives. Environ. Educ. Res. 14 (4), 386e398.
Stringer, L.C., Reed, M.S., 2007. Land degradation assessment in southern Africa:
integrating local and scientiﬁc knowledge bases. Land Degrad. Dev. 18, 99e116.
The Scottish Government, 2010. Learning for Change: Scotland's Action Plan for the
Second Half of the UN Decade of Education for Sustainable Development.
Retrieved December 18, 2017. https://www.iau-hesd.net/sites/default/ﬁles/
documents/0098842.pdf.
Tinker, H., Tzoulas, K., 2015. The beneﬁts and challenges of developing and
implementing an environmental management system using a participatory
approach: a case study of manchester metropolitan university, UK. In: Leal
Filho, W., Azeiteiro, U., Caeiro, S., Alves, F. (Eds.), Integrating Sustainability
Thinking in Science and Engineering Curricula. World Sustainability Series.
Springer, Cham.
United Nations, 2002. 57/254 Resolution Adopted by the General Assembly. United
Nations Decade of Education for Sustainable Development. Retrieved August 10,
2017, from: http://www.un-documents.net/a57r254.htm.
United Nations, 2014a. Aichi-nagoya Declaration on Education for Sustainable
Development. United Nations. Retrieved April 20, 2018, from: https://
sustainabledevelopment.un.org/content/documents/5859Aichi-Nagoya_
Declaration_EN.pdf.
United Nations, 2014b. Roadmap for Implementing the Global Action Programme
on Education for Sustainable Development. UNESCO. Retrieved 12 22, 2017,
from. http://unesdoc.unesco.org/images/0023/002305/230514e.pdf.
United Nations, 2015. RES/70/1, Transforming Our World: the 2030 Agenda for
Sustainable Development. Seventieth United Nations General Assembly, New
York. Retrieved 12 14, 2017. http://www.un.org/ga/search/view_doc.asp?
symbol¼A/RES/70/1&Lang¼E.
United Nations, 2016. Global Sustainable Development Report. Department of
Economic and Social Affairs, New York.
WCED, 1987. Brundtland Report. Our Common Future: Report of the World Com-
mission on Environment and Development. United Nations. Retrieved from.
http://www.un-documents.net/wced-ocf.
Welsh assembly, 2008. Education for Sustainable Development and Global Citi-
zenship a Strategy for Action e Department for Children, Education, Lifelong
Learning and Skills. Retrieved from. http://gov.wales/docs/dcells/publications/
081204strategyactionupdateen.pdf.
Wood, D.J., 1991. Corporate social performance revisited. Acad. Manag. Rev. 16 (4),
691e718. https://doi.org/10.5465/AMR.1991.4279616.
Wright, T., 2010. University presidents' conceptualizations of sustainability in
higher education. Int. J. Sustain. High Educ. 11 (1), 61e73. https://doi.org/10.
1108/14676371011010057.
Wright, T., Horst, N., 2013. Exploring the ambiguity: what faculty leaders really
think of sustainability in higher education. Int. J. Sustain. High Educ. 14 (2),
209e227.
Yanow, D., 2000. Qualitative Research Methods: Conducting Interpretive Policy
Analysis. SAGE Publications, CA: Thousand Oaks. https://doi.org/10.4135/
9781412983747.
Younge, A., Fowkes, S., 2003. The Cape Action Plan for the Environment: overview of
an ecoregional planning process. Biol. Conserv. 112 (1), 15e28. https://doi.org/
10.1016/S0006-3207(02)00393.
V.R. Vargas et al. / Journal of Cleaner Production 208 (2019) 470e478478
